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- The MAILING DATE of this communication appears on the cover sheet with the correspondence address - 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION, 

• Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
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earned patent term adjustment. See 37 CFR 1.704(b). 

Status 
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2a)n This action is FINAL. 2b)S This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11. 453 O.G. 213. 
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4) S Claim(s) 19-43 is/are pending in the application. 
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?)□ Claim(s) is/are objected to. 
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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

2. Claims 19, 20, 22-27, 33 and 34 are rejected under 35 U.S.C. 102(e) as being anticipated 
by Kinsman et al., hereinafter Kinsman (US Patent Application Publication 2002/0027257). 

Regarding claims 19, 24, 26, and 27, Kinsman discloses in figure 1, a flip chip integrated 
circuit having flip chip bond pads 12 with solder bimips 20 formed directly on active surface of 
the flip chip; and 

A substantially uniform layer of underfill adhesive 30 applied directly on the active 
surface of the flip chip integrated circuit and around the solder bumps formed onto the active 
surface, the substantially uniform layer of underfill adhesive forming continuous cut edges 
around the periphery of the flip chip (see fig. ID). 

Regarding claim 20, the underfill adhesive includes a hardener (see paragraph 26). 

Regarding claims 22 and 23, see figure IC, wherein solder bumps are at least exposed 
through the underfill material, and figure IB, that the height of the underfill ranges from 140% to 
90% of the bumps. 

Regarding claim 25, the underfill adhesive is epoxy (see above). 

Regarding claim 33, a solder paste 32 is provided on the contact pads of the substrate. 
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Regarding claim 34, a fluxing material 30 is provided on the substrate. 

Claim Rejections - 35 USC §103 

3. The following is- a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claims 21 and 28- 31 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kinsman. 

Regarding claim 21, Kinsman discloses the claimed invention, as discussed above, except 
for expressly stating that the underfill adhesive has a coefficient of thermal expansion (CTE) 
substantially similar to that of the substrate. However, it would have been obvious to one of 
ordinary skill in the art at the time of the invention to make the CTE's of the substrate and the 
chip similar to increase the reliability of the device. 

Regarding claims 28-31, Kinsman discloses the claimed invention, as discussed above, 
except for expressly disclosing the underfill is substantially opaque with the claimed CET and 
elastic modulus. However, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to adjust the pre-cure height and other properties of the adhesive in 
accordance with the kind of adhesive that is available and also the environment in which the 
device is to be used. 
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5. Claims 35-42 are rejected under 35 U.S.C. 103(a) as being unpatentable over Capote (US 
Patent Application Publication 2002/0014703) in view of Pasadyn et al., hereinafter Pasadyn (US 
Patent 6,605,479). 

Capote discloses the limitations in those claims, see the Office Action of 3/15/06, except 
for a wafer in which a plurality of die is formed on. 

Pasadyn discloses that in the art such arrangement is normally made on a wafer to make 
various applications (see col. 1, lines 50-53). Therefore, it would have been obvious to one of 
ordinary skill in the art at the time of the invention to make a plurality of die of the Capote 
reference on a wafer for various applications, while at the same time benefit from the properties 
associated with the flip chip of the Capote reference. 

6. Claims 32 and 43 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kinsman (claim 32), and Capote in view of Pasadyn (claim 43) as applied to claims 19 and 35 
above, and ftirther in view of Chiu et al., hereinafter Chiu (U.S. Patent 6,391,683). 

Kinsman, and Capote in view of Pasadyn discloses the limitations in the claims, as 
discussed above, except for a dam around the periphery of the wafer. 

Chiu discloses in figure 3C dam 1 1 1 around resin 141, and resin 141 is on substrate 110. 
Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to use a dam in the structure of Kinsman in view of Pasadyn, on the substrate of the 
Kinsman reference, which would be on a wafer, to physically secure the underfill material. 
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Product'by-Process Limitations 

While not objectionable, the Office reminds Applicant that "product by process" 
limitations in claims drawn to structure are directed to the product, per se, no matter how actually 
made. In re Hirao, 190 USPQ 15 at 17 (footnote 3). See also, In re Brown, 173 USPQ 685; In re 
Luck 177 USPQ 523; In re Fessmann, 180 USPQ 324; In re Avery, 186 USPQ 161; /n re 
Wethheim, 191 USPQ 90 (209 USPQ 554 does not deal with this issue); In re Marosi et aL, 218 
USPQ 289; and particularly In re Thorpe, 227 USPQ 964, all of which make it clear that it is the 
patentability of the final product per se which must be determined in a "product by process" 
claim, and not the patentability of the process, and that an old or obvious product produced by a 
new method is not patentable as a product, whether claimed in "product by process" claims or 
otherwise. Note that applicant has the burden of proof in such cases, as the above case law makes 
clear. Thus, no patentable weight will be given to those process steps which do not add structural 
limitations to the final product. 

For example, in claim 24, the underfill adhesive layer is deposited on the active surface 
of the flip chip in wafer form before chip is singulated, is considered method of forming the chip 
and an intermediate product which does not add to the limitations of the final product. Also, in 
claim 22, the underfill deposited on the active surface of the flip chip at a pre-cured height. ... 
Therefore, such limitations are given no patentable weight. 

In claims 19 and 35, the reflowable underfill adhesive reflowing during solder reflow, is 
considered a process property of a middle product during the formation of the apparatus of the 
instant application, while the Kinsman reference discloses the final product, as discussed above. 
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Response to Arguments 



7. 



Applicants' arguments filed on 12/14/06 with respect to the rejected claims have been 



considered. The newly added limitation that of the adhesive melting during the reflowing of 
solder is addressed in the product-by-process section. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Dana Farahani whose telephone number is (571)272-1706. The 
examiner can normally be reached on M-F 9:00AM - 5:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Bill Baumeister can be reached on (571)272-1722. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). . 
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